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The  hooining,  get-rirli-in-a-hnrrv  era  in  tlu*  nraninin  in¬ 
dustry  is  well  in  the  hectic  past.  Hig  hnsincss  organi/ations 
have  moved  into  the  field  and  operations  have  settled  down 
to  a  pattern  of  orderly  mining,  milling,  and  prospecting, 
(airrent  production  is  valued  around  $.50(),(KK),(KK)  a  year, 
with  the  main  activity  eiTitered  on  the  (a)lorado  Plateau, 
with  major  production  coming  from  New  Mexico,  I’tali, 
(.olorado,  and  W'yoming. 

Tliis  issue  of  'fur;  K.xim.osivks  KNtaNKKii  is  dexoteil  <*\- 
cliisively  to  the  pri'sentation  of  a  comprehensi\T‘  article  on 
nraninin  hy  Lewis  Norriyke.  The  article  is  highlighted  hy 
reproductions  of  eight  original  drawings  hy  Louis  llein/.- 
man,  showing  an  artist’s  conception  of  scenes  and  scenery 
ill  th(‘  Indian  (Country  so  rich  in  nraninin  deposits. 

The  article  briefly  describes  operating  priK-ediires  at  siw- 
eral  well-known  mines:  LaSalle  Mine,  near  Uravan,  (atlo- 
rado;  Mineral  Joe  Mine  on  Monogram  Mesa,  near  Natnrita, 
( 'olorado;  (^ord  and  Hadon  Mines  in  the  Hig  Indian;  ( diaries 
Steen’s  Utex  Kxploration  (annpany,  also  in  the  Hig  Indian; 
and  Di'lta  Mine  (\'ernon  Pick)  on  Muddy  Hiver,  Utah. 

Fast  becoming  one  of  nraniinn’s  major  operators  in  New 
Mexico  and  .Arizona  is  kerr-.Mc(iee  Oil  Industries  of  Okla¬ 
homa  (’ity,  Oklahoma.  Long  recognized  as  a  progressive, 
growing  organization  in  the  petroleum  industry,  kerr- 
MeCtee  branched  into  nraninin  in  I9.t2  with  the  purchase 
of  .Navajo  Uranium  (amipany.  It  owns  and  operates  mines 
in  the  Lnkachnkai  Mountains  at  (aive,  .Arizona,  carries  on 
a  tremendous  development  project  in  an  orebody  at  Am¬ 
brosia  Laki*,  north  of  (irants,  .New  Mexico,  and  proiesscs 
ore  in  a  -Sd.tKHHKK)  mill  near  Shiprock,  New  Mexico. 
Hecently,  kerr-Mc(a‘e  joined  with  two  other  companies  to 
mine  and  mill  ore  at  Ambrosia  Lake. 
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I  he  mill  at  SbipriK  k,  which  operates  around  the  clin  k, 
is  the  sexentli  erected  on  the  Plateau.  Heginning  operations 
on  .November  I,  H)5-4,  the  mill  has  been  a  pioneer  in  methods 
used  to  priK-ess  the  nraninin  ore.  Originallv,  the  ShipriM'k 
mill  used  the  acid  cure  method;  later,  a  direct  leaching  proc¬ 
ess  was  adopted.  In  jnlv  of  this  year,  the  plant  was  being 
eipiipped  for  the  third  method,  the  solvent-extraction  priK  - 
css.  Unexpected  developments  in  the  new  industry  and 
advances  in  metalinrgv  prompted  the  changes  in  the  pro<‘- 
essing  methods  at  Shiprock. 

kerr-M(<a*c’.s  new  mill  at  .Ambrosia  Lake  will  be  six 
times  as  large  as  the  SliipriK-k  plant.  Unlike  the  operations 
at  .Shiprock,  it  will  use  a  carbonate  leacli  process.  The  ore- 
body  at  Ambrosia  Lake,  a  carbonaceous  sandstone  mineral, 
is  tremendous;  the  reserve  is  so  great  that  it  remains  classi¬ 
fied  information. 

In  the  article  beginning  on  page  L‘V),  Mr.  .Nordyke  de¬ 
scribes  drilling  and  blasting  procedures  at  some  of  the 
mines,  outlines  the  processing  methods  used  by  keii- 
Mc(iee,  and  pays  tribute  to  the  ciMiperation  ol  the  Navajo 
Indians  who  inhabit  this  wildly  beantifni  country. 

•  •  • 

Heprodnetions  ol  Louis  I  leinznian’s  original  drawings  begin 
on  page  I  11.  .Mr.  lieinzman  is  an  outstanding  artist  of  the 
\iiiern  an  Western  scene.  The  reproductions  of  the  draw¬ 
ings  .lie  prelai  ed  by  an  essay  by  .Ashworth  ffnrslem.  Please 
torn  to  p.ige  III. 

•  •  • 
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Gardner-Denver  . .  .  Serving  the  World’s  Basic  Industries 
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(lnrfJiMT-I)«*nv«r  Air  Tra*'® — thia  H<;If-prn|K*ll(Hl 
crawIrr-inoutitiHi  drill  packa  a  punch  in  any  Ut- 
rain.  'I'hu  Air  'I'rac  ia  acH-atabili/iiiK.  faat  drilling. 


Gardner-Denver  Hntary  6fK) — eontinuoua  and  re¬ 
liable*  air  laiwer  in  any  weather  ...  at  any  altitude. 
Kxtra  eaay  to  mainbiin  in  the  field.  Kaay  on  fuel, 


Contractors  soy: 

Rugged  jobs  were  mode  for  Gardner-Denver 


Gardner-Denver  wagon  drilla — tlu'y’rc*  bard  bitting,  mobile,  easily  |K>sitioiuHl 
for  a('eurat4>  bole-a|H)tting.  Headily  handle  angle  boles,  lex*  boles,  line  drilling. 


Gardner-Denver  S48 
— fast-drilling  sinker. 
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I  lii> |)li<)lo^ra|>li ol  a  l»la;«t  mI  I Icri  iilc^  * 

in  a  Iraprork  quarry  is  conrlu^ivr  prodl  id 
liow  proper  explo>ive>  leelitiiipie  pays  idi,  l  lie  initial 
lireakage  was  exeellent.  |iro\idin^  a  slo|iine  hank  ol 
lirok«*n  rock  for  easy  sIiom  I  di^^in^and  iininlerrn|)ted 
entsliing  and  sereenin^'  operations  in  the  plant. 

Aeliievinu  salislai  torx  revolts  from  iiriniarx  blasts 


require^  ttie  ^elrrtion  and  n-e  id  tlie  rip'lit  explo-ues 
materials  and  methods,  lor  more  than  M)  years, 
llereiili>  has  piotieered  in  the  development  id  im¬ 
proved  explof<ive^  terliniqiies  for  qiiarrvine,  mining!, 
seiwfiiie  prospeetine,  and  eonstnietion.  A  Hen  ides  rep 
re?.imtatiye  will  weh  ome  the  opportunity  to  as^i^t  in 
'olvin^'  vonr  Ida-tin^  prohlenii. 
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L.  Russell  Kelce 

I'HKSJDKNT  AM}f:HIKK  KXKCI’TIX  K.  OKUCKH 
I'KAHODY  COAI,  CO.MI’ANY 


A  Ki<»^rapky 

Tin  carter  of  I,.  Ifu,ss<-ll  kclti',  prosidtMit  and  clii«*f 
(*x<*cutivf  officiT  of  Poahodv  (aial  Ooiiipaiiv,  the 
iiiiinix'r  two  coal  prodiitor,  exemplifies  eoiistnietive 
leadership  in  estahlishiii^  j'reat  enterprises,  and  ontstandiiif' 
sneet'ss  in  the  administration  of  lAr^e  or^ani/ations  in  liasie 
indnstries. 

Hnss,  as  he  is  known  to  his  friends  and  assiR-iates,  was 
liorn  in  Fittslinrj',  Kansas,  on  Anj'nst  5,  1S97,  the  son  of 
David  and  Ktta  Kelce.  Ilis  fatluT  owned  and  operatial  a 
small  coal  mine  in  i’ittshnr^. 

When  Hnss  was  fifteen  and  a  sophomore  in  hij'li  school, 
his  formal  education  was  snddeiilv  interrupted  hy  a  near- 
fatal  accident  to  his  fath<-i  in  tin*  mine.  'I'he  accident  broke 
his  fatln-r’s  liack,  a  fiMit,  and  several  rihs;  wrecked  the 
mine;  and  destroyed  his  drt'am  of  higher  education  lor  his 
children.  Hnss  h'ft  school  and  wtait  to  work  iinmediately, 
for  now  lie  was  the  sole  support  of  a  family  of  seviMi.  Ilis 
first  joh  was  handling  mine  cars  at  the  hottom  of  tin*  shaft 
in  Mine  .No.  14  of  Western  ('oal  and  .Mining  Camipany. 

The  young  miner’s  amhition  was  to  lie  a  superintendent. 
Hnss  realized  that  amhition  at  the  age  of  nineteen  when 
he  was  made  superintendent  of  a  mine  owned  liy  I'dlsworth- 
Kl  aiK'r  (aial  (Company. 

With  the  «Mitrance  of  the  United  .Stat«*s  in  World  War  1, 
Hnss  joined  the  .Army.  Upon  discharge  from  the  sers  ice 
as  a  .si-rgeant  (Infantry),  at  the  age  of  twenty-two,  he  mi¬ 
grated  to  Tnlsa,  Oklahoma,  and  raised  sufficient  capital  to 
lease  a  strip  mim*  at  nearby  Dawson.  ’I'he  mine,  named 
la'ayell  (a>al  (aimpany,  was  so  successful  that  Hnss’  initial 
indelitedness  was  paid  off  many  montlis  liefore  maturity. 

In  1921,  wlien  Hnss<*ll  Kelce  was  <‘stal)lishing  himself  as  , 
owner  and  operator  of  la'avell  (aial  ('onipany,  another  man 
—  (irant  .Stauffer  —  was  attaining  prominence  as  |>resident 
of  Sinclair  CJoal  (aimpany,  an  organization  that  sold  coal 
lint  did  no  mining.  Kelce  and  Stanfh'r  entered  into  an  agree¬ 
ment  which  stipulated  that  the  Sinclair  company  would  sell 
all  the  coal  prodner-d  at  tin-  Ueavell  mine. 

The  combination  of  an  opc-rating  man  and  a  sales  (‘xecn- 


tive  was  a  snccivss  from  the  b«‘ginning  and,  lat<-r,  the  two 
nu-n  ent«-red  into  a  partnership  agremiu  nt.  From  time  to 
time,  they  purchased  new  min<‘s  and  formed  companies  to 
operatt*  tliem  in  K.msas,  Iowa,  Missouri,  Oklahoma,  Illinois, 
Kentniky,  Indiana,  and  Alabama. 

In  I9'J1,  Mr.  Kelce  w.is  named  \  ice  president  in  charge 
of  operatitins  of  Sinclair  ('oal  (aimpany,  with  headipiarters 
in  Kansas  (!ity.  Two  years  lati’r  he  sncceedeil  to  the  pn'si- 
dency.  On  Jidy  12,  Ib.'i.'i,  l*<‘abody  ('oal  (aimpany  acipiired 
th(‘  Sinclair  interests  and  I,.  Hnssell  Kelce  was  named  presi¬ 
dent  and  chief  «‘\ei  nti\e  officer,  the  position  he  holds  today. 

During  the  calendar  year  Ib.Y.'i,  the  two  companies,  Pea¬ 
body  and  Sinclair,  produced  and  sold  about  19  million  tons 
of  coal.  Approximately  I  Ut  million  Ions  were  produced 
by  the  strip  mining  method  and  7S  million  tons  came  from 
nndergronnd  mines. 

(aial  has  always  been  in  the  forefront  of  .Mr.  Keli‘(‘’s 
thoughts  and  interests:  lie  is  a  director  of  Sonihein  (aial 
(aimpany;  chairman  of  the  board  of  (diicago,  (heat  West¬ 
ern  Hailroad,  which  derises  a  large  part  of  its  revenue  from 
the  transportation  of  co.il,  li(‘ad  of  the  Hail  to  Water  Trans¬ 
fer  (airporation  of  (.'hicago,  operators  of  a  huge  b<‘lt  that 
looses  coal  from  railroad  yards  to  ships  in  laike  Michigan, 
director  of  l.oiiimotiM*  Development  (aimpany,  whieh 
hopes  to  market  a  locomotive  that  operates  on  the  principle 
of  a  diesel  lint  powered  by  coal. 

Hnss  kelce  is  also  \ery  ninch  interested  in  land  conser¬ 
vation:  his  projeit,  .Sinclair  Farms,  Inc.,  has  converted 
more  than  10, (MK)  acres  of  worked-ont  strip  mine  properties 
into  productive  lori'sts  and  grazing  pastures.  Besides  being 
:i  member  of  the  National  (aial  .Association’s  <‘Xecntive  com¬ 
mittee,  he  is  i  hairnian  of  its  land  use  committee,  (airrently, 
he  is  working  with  several  stat(‘s  to  transforui  ab:mdon<'d 
strip  pits  into  game  pri'serves.  Ilis  other  bnsiiM’ss  interests 
include  livestoik,  farm  and  heavy-constrnction  machinery, 
and  oil.  In  all,  he  has  a  hand  in  some  thirty  enterprisi's. 

ilis  cinbs  include  the  K:msas  (Jity,  .Saddle  tx  .Sirloin, 
Hiver,  ami  Mission  Hills  (aiimtry  in  Kansas  (aty;  the  (dii- 
cago  and  Union  la-agne  in  (diicago;  and  the  ihihemian 
in  S:m  Franeisco. 

1,.  Hnssell  Kelce  married  (  dadys  ,A.  .St.  John  on  .Septi'inber 
22,  1 920,  in  Pittsburg,  Kansas.  They  have  <ine  son,  Hobert  1 )., 
a  graduate  of  Kansas  .St:ite  ('ollege.  The  family  home  is 
.Merryvale  I'arm,  a  l,(KK)-acr<‘  showplace  at  (Grandview, 
Missouri  At  Hainy  l.ake  in  (Janada,  Mr.  Kelee  owns  an 
island  complete  with  lodge  and  guest  house. 

rhe  greater  p;nt  of  Hnss  Kelce’s  waking  hours  is  d«*voted 
to  the  nimifii  ations  of  his  many  and  varied  business  inter¬ 
ests.  Hot,  being  a  friendly  m:m  who  enjoys  the  companion¬ 
ship  of  a  wi<le  cir(  le  of  friends  and  ont-of-dmirs  sports,  he 
manages  to  find  time  to  relax  and  fish  at  Hainy  laike,  hunt 
de<'r  and  mmise  in  (':madian  woorls,  pheasant  and  tpiail  in 
Missouri  and  the  D.ikotas,  and  dm  ks  on  the  (hilf  (»f  .Mexico. 
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URANIUM 


wall  cupreni  product it^n  va  lucd  at  $300,000,000 
a  year,  tlie  mining  and  milling  of  uranium  in  some 
w  estcrn  States  is  big  business 


It’s  a  storv  tiu-v  tfll  at  the 

iiiinitig  C‘aiii|)  in  the  ioothills  of  the 
laikaeliiikai  Moniitains  at  (]ove,  Ari¬ 
zona.  A  wrinkled  .Navajo  has  fij'iired 
out  how  the  me«‘k,  because  of  nraniinn, 
stands  a  chance  to  inherit  the  earth, 
which  tor  liini  and  his  Indian  brothers 
is  the  desolate  and  remote  reservation 
that  unfolds  rMidlessly  ov»-r  a  swath  of 
tortnons  terrain  in  .New  .Mexico  and 
Arizona. 

'I'lie  old  Indian  observed  the  blast¬ 
ing  of  nraninm  ore  bv  the  mining  di¬ 
vision  of  K«‘rr-Mc(h‘c-  Oil  Industries, 
Inc.,  (dimax  Uranium  (.'ompany,  and 
others  in  the  l.nkachnkais,  and  the 
workings  of  the  mill  just  outside  Ship- 
rcK'k,  New  Mexico,  and  tluai  lu-  phil¬ 
osophized: 

“Tin*  Navajos  are  helping  to  dij' 
nraninm  tor  l>oml)s  that  will  destroy 
all  the  races  of  tlie  earth  except  the 
Navaj*).  They  won't  bomb  onr  reser- 

•2H(W  l,i|»('(iiiil)  Sfn-ct 
Amarillo,  T«-\a.s 


I.KVVI.S  NOHDYKK* 

vation  because  it's  no  ^ood  to  them. 
And,  they  can  nev<*r  drop  enough 
bombs  to  kill  all  the  Navajos  in  their 
ho^ans  scattered  in  the  hills.  So,  when 
all  other  races  are  J'one,  tiu*  Navajo 
will  still  be  h(‘re  to  dwell  in  peace  and 
hunt  with  bow  and  arrow.” 

'flu-  Indians  seem  awed  by  what  is 
hap|)enin)'  on  their  r«*servation  —  tin- 
roaring  and  rooting  of  tin-  dozers  on 
towering  mountainsides,  the  ^roanin^ 
of  trneks,  the  whirring  of  the  mill,  and 
the  sounds  of  tin-  "thunder  sticks'  as 
they  br<-ak  th<-  ore  de<*p  in  the  drifts, 
the  riMxiis,  and  the  stopes. 

Hot  the  red  im-n  are  scarcely  more 
perplexed  by  the  amazing  nraninm 
business  than  the  mining  company  ex¬ 
ecutives,  the  enjrineers,  the  j»eolojrists, 
and  the  metalhirji'ists.  With  most  of 
the  iMHimin^,  j'et-rich-in-a-fmrrv  r-ra 
well  in  the  hectic  past,  the  nraninm 
industry  in  the  Uniti-d  States  is  settling' 
down  to  a  pattern  of  orderly  mining, 
milling,  and  prospecting. 


AF.C;  Fro^riiin 

'I'he  answers  to  some  of  the  ipiestions 
that  have  been  bothering  the  pro¬ 
ducers  and  investors  have  Imi-ii  at  least 
postponed,  providing  a  breather.  Tin* 
Atomie  Kner^y  ( ,'omniission,  tin-  only 
buyer  of  the  end  prodnet  of  the  mills, 
had  set  np  a  program  which  was  due 
to  «-nd  in  lf)b2.  l'ec«-ntly,  the  program 
was  extended  to  bfffb.  The  si^nifieanee 
of  this  action  is  apparent  in  the  remark 
of  one  mine  snp«-rintendent  in  the  lii^ 
Indian  District  some  tO  miles  out  of 
Moab,  Utah.  WIn-n  asked  how  lon^ 
the  orebody  in  his  mine  wonid  last, 
he  replied: 

“At  first,  we  had  everythinj'  j'eared 
to  j'et  it  ont  by  |fKl2.  .Now  we  don’t 
have  to  rush  so  fast,  we  have  until 
IfKifi  to  net  it  ont." 

With  the  (fovernmeni  the  only 
buyer  and  the  military  stockpile  tin- 
sole  pressing  need,  no  one  knows  wfiat 
may  h.i|)pen  to  nraninm  after  tin-  end 

l.l.'S 
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K(M)TIN'C^  Ol>T  A  KOADWAYi  Thin  biilldo/rr  it  rtMtliriK  oul  an  fyebrow  roadway  in  tb«* 
l.iikai'hiikait.  Koad  buildinx  in  ibr  bill*  and  canyon*  rrprFM*nl*  a  (rrmcndous  k'b  of  drillinK 

btaktiiiK.  and  bidldo/iiiK. 


of  till'  |)r<*«*iit  proj'raiii  in  I  Wifi.  Will 
lln*r<*  Iw  c-oimiHTcial  (U'tnand!'  What 
alMMit  iiraiiiiiin  u.s  a  soiirci*  of  fiu*!  and 
|M)wt*r  for  j'riMTatiiij'  «*lt*ctricity?  An* 
tlHT<*  hoim*  or  in«‘dic-al  iiws?  Just  how 
iiiiK’h  of  th(‘  stuff  d(M‘s  the  military 
iHTd?  'I’hrsi*  art*  hotlu-rsoiuf  (jiirstions 
that  mining  uk'ii  can  toss  around.  Hut, 
the  (|U(‘stions  do  not  have  to  he  an¬ 
swered  until  the  approach  of  HKlft. 

Meanwhile,  mining  and  milling  ^o 
on  and  st(K-kpiles  ^row,  with  iiHist  (d 
the  work  in  the  hands  of  competent 
companies.  Many  of  the  (piickly  or¬ 
ganized  st(K-k  outfits  are  as  out  of  hnsi- 
ness  as  a  cuvinj'  stop<-  with  the  pillars 
polled.  .Moreover,  the  orj'ani/.ation  (d 
new  companies  lor  exploring  or  mining 
in  195ft  will  he  less  thaiKone-half  the 
mimlx-r  formed  in  19.55.  These  per¬ 
centages  hold  true  thioiij'hoiit  the 
main  |)rodnction  area,  espt'cially  on  tin- 
wide  and  wild  Plat<-an  of  tin-  C'olo- 
rado  Hiv(‘r. 

Pr«»ductioii  on  tlie  Increase 

Vet  overall  production  is  climhin^. 
Back  in  1948,  wh«*n  the  .AK('  was  cre¬ 
ated  to  direct  the  st(K‘kpilin^  of  atomic 
material,  onlv  Tft.fttK)  tons  of  iiraninm 
ore  were  mined  in  the  Uniteil  Stat«‘s. 
Late  in  June,  19.5fi,  .AK(’  annonnc<‘d 
the  previonslv  secret  fimires  that  pro- 
dncti(»n  had  increased  to  more  than 
■3,0(K),(NN)  tons  (d  ore  annually,  and  this 
tcdal  stands  a  j{(MHl  chance  (d  lM'in^ 
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donhied.  .\t  the  time  (d  the*  release  (d 
tin-  production  fij'ure.s,  Jesse  J(dm- 
son,  raw  materials  chief  (d  .AFXJ,  said 
that  the  United  States  has  known 
nranium  ore  reserves  (d  .Vft,0(K),(K)0  tons 
and  pedential  reserves  in  the  presr-nt 
production  areas  <d  anedher  .3(),(KH),(MK) 
tons.  Despite  larj'e  dev<*lopments  in 
South  .Africa  and  (.'anada,  this  couidry 
is  still  the  hig  producer.  Mr.  Johnson 
also  commented  that  if  production  de¬ 
velops  as  planned  the  frt-e  world  will 
eveidnally  torn  out  .VO,(KK)  tons  (d 
U;iOh  each  year. 

.At  the  same  tim<-,  J.  J.  .McMullen, 
chief  (d  ship  construction  and  repair 
for  the  U.  S.  Maritime  (.'ommission, 
answned  one  (d  the  (|U(‘stions  that 
have  Imh-ii  wrinkling  the  hrows  (d  pro- 
ilncers  when  he  report»“d  that  an 
atomic-powen-tl  oil  tanker  was  on  the 
drawing  hoard.  Usinj;  ess«‘ntially  the 
same  type  (d  reactor  that  now  powers 
the  snhmarine  .Nautilus,  the  new 
tanker  could  trans|M>rt  oil  for  a  full 
vear  on  about  70ft  Ih.  of  uranium,  lie 
su^^(*sted  that  it  was  doubtful  wlx-ther 
there  would  be  anv  more  capital  ships 
built  that  were  lud  atomic-|M)were<l. 

By  the  first  «d  July,  19.5ft,  some  14 
mills,  with  various  m(‘th<Mls  (d  recov- 
erin|{  yellow  cake,  were  in  op«-ration 
or  under  construction.  .Almost  as  many 
mor<*  were  in  tlx-  planning  staj»e. 

All  this  has  hap|X'ned  to  nranium  in 
a  hnrry  —  within  the  past  few  years. 


It  is  big  business  now,  running  around 
S.5ftft,ft(K),(KK)  a  year.  The  main  activity 
has  c-entered  on  the  (Colorado  Plateau, 
with  major  pr<Kiuction  c-oming  from 
New  .Mexico,  Utah,  (Colorado,  and 
VV'yoming.  .Alxnit  7ft  per  cent  of  cur¬ 
rent  production  has  come  from  tlx*  Big 
lndian-Lisfx)n  N’alley  of  Utah,  tlx- 
l.agnna  Indian  K<‘servation  (d  New 
.Mexico  (spearheaded  by  Anac-ouda’s 
Jack  Pile  Nfine),  and  the  (>rants.  New 
.Mexico,  area.  Likewise,  th<*  big  p<*r- 
centage  of  known  res<*rves  lies  in  these 
same  areas,  with  .Ambrosia  i.ak(‘  prom¬ 
ising  to  take  the  lead.  .Also,  there’s 
brighter  hope  than  u  hungry  prospec¬ 
tor’s  dr<*am  for  .some  new  areas;  for 
example,  northern  Michigan  and  Wis¬ 
consin,  scattered  places  in  Texas, 
Idaho,  .M<mtana,  California,  tlx-  Tona- 
|)ah  region  (d  southern  Nevada,  and 
the  Spokaix*  Indian  Reservation  in 
northeast  Washington. 

There  are  anxmd  Li^ftft  operating 
mines,  big  and  little  and  (d  every  sort 
—  open  pit,  drift -in,  incline,  and  verti¬ 
cal  shaft.  One  mine  in  Odorado  was 
l(Kated  on  such  a  high  and  rough 
nxxmtain  top  that  it  was  not  econom¬ 
ically  feasibh*  to  blast  and  do/.e  (xit  an 
access  road,  and  tlx-  ore  was  lifted 
downhill  by  helic-opter  aixl  dumped 
into  trucks.  It  is  difficult  to  find  two 
miix-s  that  op«‘rate  in  the  same  way; 
each  operation  has  its  own  p<>culiar 
pr(d>lem.  There  are  lx*avv  limes,  which 
give  tlx-  acid-leach  mills  a  fit.  .Some 
mines  have  to  haul  water,  whih-  otlx*rs 
have  t<M)  nxich  <d  it.  In  almost  any  (d 
tlx*  mines,  the  orelxxly  is  apt  to  pinch 
out,  widen,  turn,  dip,  or  ri.se.  Some  (d 
tlx*  formations  are  hard,  .some  s(dt, 
sotne  just  plain  tough.  VV'hatever  tlx- 
mining  or  metallurgy  problem,  tlx- 
t-ngiiu-t-rs  have  solved  it,  mine  by  miix- 
and  mill  by  mill. 

LaSalle  Mine 

Otx-  (d  the  «*ffici<-nt  operations  Is 
the  LaSalle  .Mine  near  Uravan,  (ado- 
rado.  ()wix-d  hy  the  LaSalle  Mining 
(axnpany,  it  is  headed  by  M.  P.  Rowe 
and  (;.  T.  Riimmell,  lx)th  (d  (>rand 
Junction.  Tlx-  vertical  shaft  is  24ft  ft. 
de<*p.  Drifts  vary  from  5  by  7  ft.  to 
ft  by  8  ft.  Il(d<*s  for  blasting  are  drilled 
IX  in.  in  diameter  and  from  .5  to  6  ft. 
deep,  using  Ingerscdl-Rand  and  Tlxjr 
jacklegs.  Ing(*rs(dl-Rand  M<Klel  75H 
t-ompressors  of  !YI5  c.f.m.,  electrically 
driven,  furnish  the  c-<impressed  air.  .A 
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typical  drill  round  c-oinprises  a  5-hole 
hum  cut  and  reliever  holes  less  than 
a  hM)t  from  the  c-<*iiter  holes.  The  rih 
holes,  usually'  17  to  22  to  the  round, 
are  15  to  24  in.  apart.  The  holes  are 
loaded  yvith  I  lercoinite*^  4-X  iii  1  hv 
S-iii.  cartridj'es.  The  charges  of  dyna¬ 
mite  fill  the  holes  to  1)4  to  2  ft.  of  the 
collar,  tamped  yvith  a  hardyvood  poU*. 
There  is  no  stemming.  Hlasts  are  fir<‘d 
yvith  hlastiu);'  caps  and  safety'  fus»*. 
The  lengths  of  tin*  fn.se  regulate*  the 
order  of  detonating  the  charj'es.  Kx- 
cellent  results  are  obtained  and  no 
secondary  blasting  is  necessary'. 

In  stopes  and  sofh*r  formations 
l.aSalle  gets  .satisfactory'  results  bv 
loading  the  blast  holes  yvith  Hercomite 
.5-.\  in  1  by  17-in.  cartridg<*s.  After 
blasting,  the  broken  material  is  r«‘- 
c«)vered  by  nmckers  and  sinshers  and 
hanh'd  in  an  Kimeo  .Model  401  tram 
system  yvhich  tosvs  Z-2()-tvp<‘  (^ard 
cars,  each  side-boarded  to  1-ton  ca¬ 
pacity.  The  cars  dump  into  a  skip 
pocket.  Ore  is  lifted  to  a  surface  bin 
in  a  2-ton  skip  by  a  V'nican  hoist.  .Mill- 
bound  trucks  load  from  the  surface 
bin. 

The  LaSalle  ecpiipment  includi's  two 
Kimeo  12B  muckers,  three  Joy  FK2II 
electric  sliishers,  six  Joy  S211  and  oiu- 
Ingersoll-Kand  air  slusht'rs. 

jess  .Allen  is  the  superintendent  of 
the  LaSalle  .Mine  and  lA-te  Walker  is 
the  foreman. 

In  addition  to  its  mine  near  IJravan, 
C.'olorado,  tlu*  LaSalle  company  has  a 
smaller  operation  on  the  (ire«'n  Hiver, 
some  40  miles  northyy'cst  of  .Moab, 
Utah,  and  (piit(‘  a  few  claims  in  the 
Plateau  r<*gion. 

Mineral  J(K‘  .Mine 

'Ilie  operating  procedures  at  the 
Mineral  jo<‘  Miix*  of  (.'Umax  Uranium 
Ca)mpany  on  .Monogram  .Mesa  near 
Naturita,  (Colorado,  are  similar  to  those 
at  the  LaSalle  Mine,  but  with  some 
differences  because  of  special  probhuns. 
(.'limax  u.ses  the  open-stope  method. 
The  shaft,  25.5  ft.  deq),  was  started  in 
April  f)f  19.54  and  finished  in  six  w'eeks. 
In  blasting  the  ore  in  the  mine,  .Andy 
O’Korn,  the  mine  superintendent,  u.s<*s 
a  17  to  22-hole  drill  round,  with  a  5- 
hole  burn  cut  in  the  center.  Tlx-  holes 
are  drilled  (i  ft.  d<*ep  with  IS-in.  bits. 
Kach  hole  is  loaded  with  Hercomite 
5-X  in  Hit  by  8-iti.  cartridges.  The  lxM)k- 
iip  of  the  leg  wires  of  the  .\o  V'ent^ 


Delay  Electric  Blasting  (Japs,  from  0 
through  10  periods  of  delay,  is  a 
straight  seri»‘s  conuection.  Bla.sts  are 
fired  from  a  permaix'iit  blasting  syvitcb 
locatetl  near  tlx'  shaft. 

.At  the  .Miueral  j(H*  Miix*  of  (Jlimax, 
the  drilling  of  the  blast  holt's  is  doix- 
yyith  (Jardner-I)enver  S-IS  jacklegs 
and  Portland  knock-off  bits.  .After 
bla.sts  are  fired,  tbe  brokt'ii  matt'iial  is 
hand-trammed  to  a  I  leixli  ie-Bolthofl 
.50-hp.  electric  hoist.  Electric  poyver  is 
furnished  by  the  San  Miguel  N'alley 


HE.A  system.  .Mine  (‘tpiipment  in- 
cludi's  fix f  Joy  7.'i-hp.  electric  sinshers, 
tyvo  Eimeo  I2B  mucking  machiix's, 
two  (Jardix'i- Denver  S-4.S  jacklegs, 
and  tyvo  'ifiS-c.f.m.  (lardner-Denver 
ctmiprt'ssors.  (Jlimax  is  also  operating 
a  drift-in  miix‘  in  this  same  vicinity. 

(Jord  and  Badon  Mines 

I  yvo  big  tx‘ighbors  of  the  LaSalle 
and  t!x'  Mineral  jtx-  Miix-s  in  tlx*  Big 
Indian  over  in  Utah  some  40  miles 
south  of  Moab  are  the  (Jord  Mine  aixl 
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top.  Men  have  draKXed  drills  to  places  that  haik  |)erilons  for  a  mountain  Koat. 
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th*-  Kadoii  NfirM*.  Tlie  iUnA  Mirit*  is 
tin*  pn»p<*rty  of  K.  L.  (Jorcl,  oti<*-tim<' 
auto  maker.  Tlie  Kadoii  Mine  is  owned 
fry  Federal  Uranium  (JorjKrratifrn  and 
is  rrperated  fry  tlie  lleela  Minin)'  Orm- 
pany.  Ifotii  iim*  tlie  Ion)'  wall  retreat- 
m){  type  (rf  miniii)'  but  do  it  diilerently. 
(arr<l  lias  its  main  haula)'e  below  the 
workin)'  drifts  and  will  mine  from  30 
to  70-ft,  raisT’s  17.5  ft,  apart.  In  the 
Kadon  Mine,  the  main  baula)'e  will  be 
on  the  workiii)'  level.  Both  pro|x*rties 
wer<*  in  prmluetion  in  July,  19.50, 
mainly  from  scTam  drifts  and  other 
development. 

The  shaft  at  the  (Jord  Mine  is  02.5  ft. 
<leep;  the  Kadon  Mine  shaft  is  OfJO  ft. 
deep,  (arrd  plans  to  use  metal  stulls 
in  its  retreatin)'  o|X'ration.  A  definih* 
pattern  for  blastiii)'  the  ore  had  not 
Imm’ii  determined  in  these  two  major 
mines.  Althou)'h  the  riK'k  in  these 
mines  is  not  extremely  hard,  it  is  a 
tou)'h  formation  and  somewhat  diifi- 
eiilt  to  pull. 

(i<*or)'e  Teal  is  )'eneral  mana)'er  of 
the  (arrd  Mine,  and  Phil  l.in<lstrom  is 
mana)'er  of  tlx*  Kadon  Mine. 

Ineluded  amon)'  the  prineipal  oper¬ 


ators  in  the  Ki)'  Indian-IjslMrn  V'alley 
area  are  Utex  F^xploration  Carmpany; 
.Standard  Uranium;  La  Sal  Minin)'  and 
I.)<*\'elopment  farmpany  (subsidiary  of 
liomestake  Minin)'  (armpany);  Carrd; 
(Jontinental  Uranium  (owner  of  the 
op<-n-pit  ch'velopment  called  Tlie  Hat- 
tlesnake);  liiddi'ii  Splendor;  Hecia; 
LisiMin  Uranium;  and  (Jal  Uranium. 
One  place  in  the  district  is  known  as 
the  Ike  and  .Nixon;  here,  l.islion  Ura¬ 
nium  has  named  its  workin)'s  the  Ike 
Shaft. 

The  Fa  hulou.s.  Steen  and 
Pick  Projrerties 

Of  course,  Utex  Kxploration  (aim- 
pany  (named  for  Utah  and  Texas), 
one  of  the*  more  famous  and  prcMluctive 
operations  on  the  Plateau,  is  in  the  Ki)' 
Indian.  This  ininiii)'  development  had 
its  lM‘)'innin)'  with  the  discovery  of 
(diaries  Steen,  the  Texas  )'eolo)'ist  who 
almost  starved  himself  and  his  family 
throu)'h  lour  years  of  prospi-ctiii)'  he- 
lore  he  struck  it  ric  h.  Steen’s  di.scoverv 
added  /.est  to  the  uranium  IxMim,  for 
it  was  Ixinafide  prixif  that  a  persistent 
prospector  could  hit  somethin)'  worth 


millions.  Tourists  are  still  ea)'er  to  s<*<‘ 
the  .spot  where  St<*en  drilled  a  71 -ft. 
prospi'ct  hole  with  a  broken-down  drill 
and  tapped  his  orelxMly.  They  also 
stop  in  the  little  town  of  (Jisco  and  ask 
alxiiit  the  shack  in  which  the  Steens 
wc*re  liviii)'  when  the  core  from  the 
famous  drill  hole  made  a  sc*rvici*  sta¬ 
tion  Oi)'er  dance. 

In.stead  of  accepting  enormous  of¬ 
fers  for  his  holdings,  St<*c*n  decided  to 
develop,  to  mine,  and  to  mill.  His  big 
drift-in  mine  is  operated  from  two  jxir- 
tals.  The  mill  just  outside  Moah  is 
well  under  c-onstruction.  Steen  is  one 
of  the  really  big  uranium  operators. 

.Another  famous  and  widely  publi¬ 
cized  disc-overv  is  V’ernon  Pick’s  Delta 
Mine  on  Muddy  Hiver  75  miles  south¬ 
west  of  (ireen  Kiver,  Utah.  It  is  now 
being  operated  hv  Hidden  Splendor. 

Kerr-Mc<;ec*  0|>erations 

Some  of  the  smaller  and  l(‘ss-puhli- 
cized  mines  are  as  genuinely  interest¬ 
ing  as  the  bigger  ones.  .Among  them 
are  the  operations  of  Kerr-McKiee  Oil 
Industries,  Inc.,  in  New  Mexico  and 
.Arizona.  Long  rec-ognized  as  a  pro- 
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j'R'vsivt*,  j'rowiiij^  •.•ontrrii  in  tiu'  jx*- 
troh'iim  iiuinstry,  kfrr-McCici-  (Holwrt 
S.  Kerr,  U.  S.  Senator  from  Oklalioma, 
aruf  Dean  A.  \Ic<x‘<‘)  branched  into 
nraninm  in  1952  when  it  Ixm^ht  the 
projXTtics  and  assj-ts  of  Navajo  I'ra- 
niinn  (.'ompany.  Sinco  tfiat  tiino,  Kcrr- 
MtCicc  has  Ix-yonx*  one  of  the  major 
nraninm  operators,  with  mines  in  the 
laikac'hnkais,  a  tremendous  desclop- 
ment  project  and  orelxxlv  at  Amhrosia 
I.ake,  just  ix)rth  of  (Grants,  New 
Mexico,  and  a  $4,(MM),(MX)  mill  just  out¬ 
side  Shiprock.  This  company,  the  first 
oil-hnsiiu’ss  concern  to  construct  a 
nraninm  mill,  has  heen  a  pioneer  in 
miniiij;'  and  nx'talhirj'y.  Within  a  year 
it  may  vi-rv  w<‘II  lx*  oiu*  of  the  nation’s 
hij'^est  operators. 

Only  recently  Kerr-McCiee  joiix*d 
with  the  Pacific  Uranium  Mines  (a)m- 
panv  of  I.OS  Angeles  aixl  tlx-  Aixierson 
l)e\<-lopment  (Corporation  of  Alhn- 
<px‘r(|ne  in  forming  the  Kermac  Nu¬ 
clear  Knels  (Corporation  to  miix-  and 
mill  ore  at  Amhrosia  Lake.  Tlx*  new 
company  will  operate  on  holdings  of 
the  three  companies  within  25  miles 
of  the  currently  proved  orelxxlies. 
K<-rr-.Mc<Cet*  holds  the  majority  inter- 
<*st  and  will  staff  atxl  opj-rate  tlx-  ix-w 
corporation,  with  l)«*an  A.  Mt<Cee  as 
pr(-sid(-nt. 

l)eyelo|)ment  is  moviti)'  rapidly  in 
tlx-  nraninm-rich  Amhrosia  Lake  area. 
.M«-anwhile,  K<-rr-Mc(Cee  is  taking  ore 
from  thr(-(-  of  its  own  mines  and  has 
five  contracts  for  additional  ort-  with 
o|X-rators  hi^h  in  tlx-  Lnkachnkais  at 
an  eh-vation  of  S,(K)()  ft.  N(-arly  all  of 
the  pnxinction  from  the  company- 
owix-d  miix-s  is  carnotite-roscolite  ore 
from  what  is  kix)wn  as  the  Salt  W'ash 
of  the  Morrison  formation.  It  oft<-n 
contains  p<-trified  trees  aixl  the  re¬ 
mains  of  kin^-si/.(-d  li/ards  that  ca- 
vortt-d  in  the  rej'ion  lonj'  hefor<-  tlx- 
invt-ntion  of  tlx-  how  and  arrow-.  Not 
Ion)'  a^o  a  dinosaur  the  si/e  of  a  tan¬ 
dem  on-  truck  was  found  in  K(-ri- 
Mt<x-«-’s  Mesa  .No.  3  Mine.  .Marion 
Holton,  the  manager  of  miix-s,  saved 
oix-  hunk  of  its  hackhoix-  for  display 
in  his  office. 

The  Mesa  .No.  .‘3  Miix-  is  a  j'cxxl  ex¬ 
ample  of  miniti)'  in  this  remote  coun¬ 
try,  50  cr'Hiked  miles  fr«)m  the  Ship- 
nx-k  mill.  It  is  a  drift-in  o|x-ration  with 
a  weird  pattern  of  nxmis.  The  miix-rs 
really  follow  tlx-  ore  —  np  atxl  dow  n. 


HhC(.'()\'FCHIN(i  HI.ASTKI)  OKI-C:  After  a  blast,  the  broken  ore  in  recovered  and  loaded  out 
with  an  Kiiix'o  nnickinK  inachine  into  I -ton  (.'ard  cars. 


FII.I.AK  KOHHIN'C,:  As  nesv  raises  are  driven  in  Mesa  No.  Mine,  ttid  r<H>rns  are  worked 
out  and  their  pillars  pidled  on  tlie  retreat. 
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KN  HOl'TK  TO  TIIK  BINi  Cur*  loaded  with  blasted  iwe  are  tossed  out  ol  Mesa  No.  :}  Mine  to 
the  hill  on  tlie  portal  level  hy  a  Maiuha  electric  traininer. 


on  slant,  and  in  b#*nds.  Quite  a  few 
bij»  ore  piK-kets  have  Jyeen  found  in 
mining  that  had  not  In-en  det«*cted  hy 
prospect  drilling  from  the  surface*. 
I.ik«*wise,  there  are  some  pinch-outs 
that  were  not  found  in  the  core  drilling. 
Most  of  the  ore  is  recogtii/ahlc*  with 
the  eye,  hut  counters  and  assays  help 
guide  the  miners.  .As  new  raises  are 
driven,  old  rcKuns  are  worked  out  and 
their  pillars  pulled  in  the  retreat. 

Drilling  and  Blasting 

In  the*  drifts  and  raises,  the*  IX-in.- 
diameter  blast  holes  are  drilled  6  ft. 
d<*ep.  The*  holes  average*  20  to  the* 
round,  spaced  on  approximately  12-in. 
cc'iiters.  They  are  loadc'd  with  a  30% 
semigelatin  dynamite  in  1  hy  8-in.  car¬ 
tridges  and  fired  with  blasting  caps 
and  sat<*ty  fuse.  Primary  blasting  is 
efh'ctive  —  the  maximum  si/e  of  the 
ore  that  the  mill  can  handle  is  12  in., 
and  few  break  larg<*r  than  that. 

lloU*s  for  blasting  are  drilled  with 
(Jopco  jacklegs,  C.’opc-o  stec*I,  and 
tungsten  carbide  chisel  bits.  Com¬ 
pressed  air  is  (h-liverc*d  to  the  drills 
from  an  lng(*rsoll-Hand  (ivroFlo  6(K)- 
c.f.m.  compressor.  The  mine  is 
ecpiipped  with  an  Kimeo  .Modi*!  12H 
mucking  machine,  and  trains  of  loach'd 
cars,  six  1-ton  (>ards  of  20-cn.  ft.  capa¬ 
city,  are  mov(*d  out  of  the  mine  by  a 
Mancha  electric  tramm<*r  and  charger. 
Mine  transportation  includes  a  Dodge 
Powerwagon  and  Willys  Jt*c*ps,  all 
4-wh<*el  drive. 

For  prospect  drilling,  Kerr-Mt<iee 
ns«*s  Mayhc*w  15(K)  rotarv  core  drills, 
truck  monntc'd,  each  with  an  Ingersoll- 
Hand  000-e.f.m.  compressor.  The  drills 
ns<*  Tricone  bits  that  lM)re  a  hole  4%  in. 
in  diametc*r.  When  the  company  first 
began  operations  in  the  region,  a  5()-ft. 
prospect  hole  was  consi(h*red  almost 
(Miina  deep.  Now  it  isn’t  nnnsnal  to 
drill  to  a  <l(‘pth  of  ■'5(K)  ft.  In  a  general 
wav,  an  orebody  can  lx*  blocked  out 
with  this  drilling. 

Ore  from  the  M<*sa  No.  3  Mine  is 
dnm{X‘(l  into  a  bin  on  the  level  of  the 
portal.  Fonrteen-ton  tandem  trucks 
load  from  the  bin  and  start  the  long, 
grinding  pull  up,  down,  around,  a>)d 
ov(‘r  hills  and  canyons  to  the  mill  at 
ShiprcK-k.  Ore  hauling  is  by  contract 
on  a  per  ton  basis. 

.Nearly  all  of  the  nraninm  mines  in 
the  ilistrict,  including  one  owned  by 
(dimax  Uranium,  are  operated  in  the 
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Born  out  of  grim  necessity 

In  the  horror  and  agony  of  Hiroshima,  Nagasaki, 
The  Nuclear  Age  grew  from  swaddling  clothes 
Into  manhood  almost  overnight. 

There  was  a  question  mark  over  the  future 
Prom  the  first  hour  the  birth  was  announced. 

Today,  eleven  years  have  passed 
Since  that  first  blinding  flash  of  light 
Wrote  upon  the  pages  of  history 
Another  chapter  in  Man's  conquest  of  nature. 
There  is  still  a  question  mark. 

It  is  still  not  certain 

That  Man’s  conquest  of  himself  is  complete. 

The  awesome  power  of  the  creation 
Is  in  truth  linked  to  Man’s  good  intentions 
And  his  striving  toward  improvement  of  his  lot. 
There  is  still  the  question  mark — 

One  misstep  and  then  destruction. 

There  is,  however,  hope  and  faith 

That  only  good  and  no  evil 

Will  emerge  from  the  nuclear  piles 

That  begin  life  in  the  colorful,  barren  earth 

Of  New  Mexico,  Arizona,  and  Montana, 

Of  Utah,  Colorado,  and  Nevada. 

There  is  an  omen  for  good  in  the  lilt  of  the  names 
Given  to  places  only  yesterday  known  but  to  a  few, 
Listen  to  the  singing  of  Monument  Valley, 

Moab,  Red  Rock,  and  Monogram  Mesa. 

There  is  Mexican  Hat,  and  Paradox  Valley, 

Shiprock,  Cisco,  and  Naturita. 

Then,  there’s  Dead  Horse  Point. 

Oh,  yes,  this  is  Indian  Country, 

Home  of  the  Navajo! 

They  are  still  the  only  masters 
Of  this  desolate  waste 
Which  reflects  the  colors  of  uranium 
In  both  its  raw  and  finished  state. 

The  yellows  and  greens  of  ore  are  there; 

The  flaming  red  of  fire  is  there. 

Only  the  most  rugged  life. 

Both  animal  and  vegetable. 

Manages  to  survive. 

And  it  has  been  so  for  centuries. 


The  early  Indians  used  uranium 
For  their  war  paints. 

Unaware  of  any  portent  for  the  future. 

And  the  skeleton  of  ^  giant  dinosaur, 

A  fossil  of  an  early  chapter  in  history. 

Was  tumbled  out  of  the  rock 
With  its  ancient  bones  so  radioactive 
A  Geiger  counter  came  to  life. 

Life!  That  word  keeps  recurring. 

Uranium  can  mean  much  to  life  and  to  living, 
If  the  power  Man  holds  in  his  hands 
Is  devoted  to  the  glory  of  a  future  at  peace. 


It's  a  lontly  buitntu  for  tht  proiptctor,  tun  hm 
in  tht  desalaU  uranium  country  staking  out  hn 
claim  according  to  tht  manntr  rtquirtd  by  law. 


Clifft  of  flamc-reJ  sandstone  drop  with  rhythmic  grace  into  the  depths  of  the  earth  where  the  Colorado 
and  Green  Rivers  continue  to  ercxle  a  path  toward  the  sea  This  is  I>ead  Horse  Point,  site  of  many 
uranium  mines  With  its  endless  layer  cake  of  geologic  formations,  it  is  a  priceless  chart  for  geologists. 
Beyond  the  desolation,  snow<apped  peaks  of  the  l^Salle  Mountains  reach  upward  more  than  13,000  ft 
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Thu  IS  Indian  Country,  home  of 
the  Nava|o,  hrst  users  of  uranium 
for  red  and  yellow  war  paint  and 
their  sacred  sand  paintings  Today, 
many  are  expert  prospectors  for 
the  elusive  ore  even  without  the 
help  of  modern  devices  such  as 
Geiger  counters  or  scintillometers 


The  ancient  past  and  the  most 
modern  devices  are  linked  here  at 
Mexican  Hat  Aerial  prospecting 
by  helicopter,  calling;  for  consum¬ 
mate  skill  and  nerves  of  steel, 
makes  remote  areas  with  deposits 
of  uranium  ore  quickly  accessible. 


1 
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It  it  fittin/^  that  near  Moab,  Utah  — a  name  of  Old  Testa¬ 
ment  heritage  should  be  found  the  Great  Organ  rising 
hundreds  of  feet  from  the  floor  of  an  outdoor  cathedral 
known,  with  seeming  lack  of  dignity,  as  Courthouse  Wash. 


The  old  and  the  new  side  by  side  provide  sharp  contrast  at  Moab,  which 
might  be  called  the  capital  of  the  uranium  bcxim  on  the  Colorado  Plateau  Once 
a  ilcepy  Mormon  town  of  1,000  persons  in  a  verdant  valley  engulfed  by  tower¬ 
ing  red  sandstone  clilfs,  Moab  today  is  the  home  of  more  than  6,000  people. 


way  oiitliiicci  here,  although  each  has 
its  own  problems.  C>oinpared  to  large 
mines  elsewhere,  and  to  old,  estab- 
lislM'd  ones,  the  operations  hK)k  a  bit 
primitive  —  along  the  line  of  mole-hole 
operations.  But,  it  is  bringing  out  the 
nraninm  from  a  spectacularly  wild  and 
beantifid  country  that  was  almost  a 
forbidd(‘n  land  until  it  billowed  np  like 
a  mnshroom  with  the  adv<*nt  of  the 
atomic  age. 

The  lu-twork  of  roads  in  the  l.nka- 
chnkais  looks  as  if  a  thousand  or  so 
miles  of  vapor  trails  from  assorted  jet 
planes  had  settled  haphazardly  in  tin- 
hills  and  melted  out  paths.  The  dim 
outlines  of  drill  roads  zigzag  every 


which  way;  men  have  dragged  drills 
to  places  that  l(N>k  perilous  for  a  moun¬ 
tain  goat.  The  accrss  and  haulage 
roads  represent  one  of  tin*  worUl’s 
most  tremendous  jobs  of  bulldozing. 
They  wind  around  hills  like  a  string 
around  a  top.  (’at<*rpillar  l)-S  and  l)-7 
dozers  were  used  bv  Kj*rr-.Mt<;ee  for 
this  very  necessary  work. 

The  N'avajos 

The  mining  out  there  looks  primi¬ 
tive,  and  it  n*ally  is.  Nearly  all  ol  tin* 
work  in  tin*  Kerr-Mc*(n*e  miin*s  is  doin* 
by  Navajos,  under  the  snp<*rvision  ol 
whit«*  for<*meti.  At  the  (.'limax  com¬ 
pany’s  iniin*,  <*y«*n  the  fort*men  are 


Indians  wh<)se  ancestors  used  a  little 
nraninm  from  outcroppings  to  mix  in 
Ixxly  paints. 

The  Navajo  linlians  are  among  the 
world’s  most  primitivi*  pc*»)ple.  For 
centuries  they  has  t*  t*xistetl  in  a  tough, 
nnpr(xlnetive  land,  living  oin*  day  at 
a  time  and  nexcr  worrying  alxxit  to¬ 
morrow.  To  a  gr«*at  ext«*nt,  many  of 
them  —  meek,  timid,  and  sn|n*rstitions 
—  livt*  just  as  tln*v  have  for  a  thousand 
years.  The  Hashing  (light  of  a  hurried 
civilization  ov(*ihead,  tin*  streaks  of  it 
along  the  rail  liin*s,  and  tin*  tourist 
wide-<*vi*d  for  tin*  wild  and  wcxHIy, 
have  made  little  impression  on  the 
N'avajos  in  their  dark  hogans,  with  the 


I’TKX  MINF.  -  Sl'KFAf.F  STHUC.Tl'RF.S:  Aerial  view  of  the  tamp  and  vurfate  vlrutturex  al  l'tf»  Mint  in  Ifx*  Hig  lixiian,  one  id  tfie  li>p- 

prixfiitlion  operalionv  on  the  Flatraii. 
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AT  AMHHOSIA  I.AKKt  Printptrt't  cirtlliiig  and  (N'r-oiitliiiing  activilic*  by  Kerr-McC^ev  foriirt  at  Ambroxia  I.ake  near  Crranls,  New  Vlexico, 


doors  always  in  flw  dno  oast  and  tin*  one  lias  lM*<*n.  VVIn*n  oin*  of  tin*  triln*  they  |•«*^•oJ'ni/^*d  tin*  shack  as  a  place* 

smoke  hoh‘s  in  the  very  top  e(*nt(*rs.  dh*s  in  a  ho^an,  all  tin*  otln*rs  there*  whe*re  an  Indian  hael  eiie*el. 

Von  have  to  hanel  it  to  the*  Navajos  ^athe*r  the*ir  he*lon^in^s.  move  out,  se-al  The*  Navajos  lenik  a  jere-at  de*al  like 

lor  l>e*in^  aide*  to  e*sist  in  this  ele*sedate  the*  elenir,  anel  le'ave  the*  corpse  exactly  ()rie*ntals;  the*y  are*  c*e)nvincin^  visual 

lanel  anel  applanel  the*m  lor  incre*asin^  whe*re  the*  last  l>re*ath  was  elrawn.  A  prenif  that  the*  Ineiians  came*  Irom  Asia 

tln'ir  nnniln*rs.  Inile  is  maele*  in  the  we*st  side  of  the*  in  the*  lon^  a^o.  Ileiwe'ver,  thev  have 

Some*  ol  the*  thiiij's  tln*y  elo  liMik  IcMiU  ho^an  to  le*t  out  e*%  il  spirits.  In  mining  the*ir  own  lM*lie*fs  ahont  the‘ir  oriji'in. 

ish  to  the*  ave*raf'e  pale*lac*e*.  'l'he*re*’s  weirk  in  the*  are*a,  epiite  a  fe*w  edd  Some*  l)e*lie*ve  the*ir  pe*ople*  came  crt*e*p- 

neit  much  available*  wate*r  on  tin*  re*se*r-  ho^ans  have*  t)e*e*n  kne)cke*d  eiver.  In-  in^  from  nnele*r  certain  le*d^e*s  in  the* 

Nation,  lint  the*  N'avajeis  elo  neit  se*e*m  variably  the*re*  is  u  ske*le*te)n  in  the*  ele*-  LaFlata  Mountains  and  that  the*ir  au¬ 
to  minel,  the*v  elo  not  bnilel  the*ir  shacks  se*rte*el  dwe*llin^.  ce*ste)rs  we*re*  be*ars,  we)lve*s,  anel  fish. 

ne*ar  wate*r  but  tote*  eir  haul  what  little*  Mine*  o|)e*rate)rs  have*  be*e*n  le*arlnl  This  prote*cts  the*  be*ars,  wolve*s,  anel 

tln*v  use*.  The*re*  is  met  e*noii)'h  wate*r  that  an  Indian  may  elie*  in  a  mine*;  thev  fish  Irom  the*  .N'avajei’s  dish.  Anothe*r 

in  the*  vicinity  (d  the*  ave*ra^e‘ ho^an  for  elon’t  kin)w  whe*the*r  the*v  c*endel  c*ve*r  belie*!  —  re*stricte*d  larjeelv  tee  the*  Ship- 

thin^s  like*  w'ashin^  hanels,  le*t  alone*  ^e*t  ain>the*r  Navajo  into  the*  works.  One*  ren-k  are*a  —  is  that  the*v  arrive*d  in  Ne*w 

baths.  Many  a  mieielle*-a^e*d  Navajo  company  hael  a  family  of  Indians  living  Me‘xice>  by  ship  from  the*  Northlanel, 

has  ne*ve*r  hael  a  bath.  I  his  lact  can  in  a  shack.  There*  was  a  ele*ath  anel  the*  the*re*by  e*scapin^  the*  wrath  of  warring 

be*  ele*te*cte*el  in  close*  epiarte*rs,  e*spe-  Navajees  hit  the*  trail,  le*avinj'  the*  IhkIv,  e*ne*mie*s.  The*  ship  tnrne*d  to  the*  renk 

e*iallv  in  the*  spring  whe*n  the*  she*e*p  A  little*  late*r,  the*  c*e)mpany  se)ld  the*  fre)m  which  Shiprenk  j'e*ts  its  name*;  it 

lat  the*y  rnb  on  the*ir  lKielie*s  feir  warmth  shack  te>  aiieithe*r  c*e)nce*rn  that  me)ve*d  stands  some*  1,7.50  ft.  hi^h  and  can  be* 

in  the*  winte*r  be*^ins  te)  me*lt  oil.  it  te>  its  c*amp  as  an  Indian  elwellin^.  se*en  for  many  mile's.  It  re*se*mbli*s  an 

One*  ele*e*plv  se*t  sn|M*rstition  weerrie  s  \Vhe*n  the*  prope>se*d  ne*w  e>c*cnpants  ap-  eilel  sepiare'-riie^e'r.  .As  pale*fact*  >re*ede)- 

ininiii)'  me*n  —  the*  Navajos  will  not  pre)ache*d  the*  shack.  the*v  stop|H*ei,  l^i^ts  se*e*  it,  the*  renk  is  a  vedcanic  phi^. 

tone-h  a  ele*ael  iHtely  eer  tarrv  lon^  whe*re*  tnrne*el,  anel  hnrrie*el  aw'av.  .Seemehow  It  fractnre*el  the*  e*artirs  crust  e*ons  age) 
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and  tin-  tracks  filled  with  t-scapinj' 
lava,  forming  one  of  the  most  p«-rfect 
j'eoloj'ical  dikes. 

Few  Navajos  can  speak  Kn^lish  and 
those  who  can  won’t  talk  to  stranj'ers. 

Despite  all  tin-  drawbacks,  the  .Nava¬ 
jos  art-  doin^  a  ^ood  joh  of  mining 
nraninm,  in  many  cases  they  hast-  In-- 
coiin-  experts  at  drillinji'  blast  holi-s 
and  handling  explosivt-s. 

.Marion  Holton,  an  Oklahoman,  the 
mint-  manager  for  Kt-rr-Mc(n-t-  in  the 
ShiprtK'k  art-a,  has  done  wttntit-rs  with 
the  Navajo  mint-rs.  With  ^rt-at  pa- 
tienct-.  In-  has  treatt-d  them  with  under¬ 
standing,  taught  them  how  to  work  in 
the  mint-s,  anti  ^aint-d  tln-ir  full  ettn- 
fitlenct-.  The  .Navajo  mill  men  like  tin- 
showers  iti  tin-  chanjte  r(H)m;  several 
of  them  travel  to  the  plant  on  tln-ir  tlay 
off  just  to  takt-  showt-rs.  This  tt-inls  to 
prt)Vt-  that  it  has  het-n  watt-r  shortage, 
and  not  tiesire,  that  has  kept  tin-  In- 
flians  amon^  tin-  ^rt-at  nnwasht-d. 

The  Mill  ut  ShiprtK-k 

Kt-rr-Mt<n*t-’s  mill  has  math-  a  pros¬ 
perous,  attractivt-  town  of  ShiprtK'k  FAMII.IAK  SICJHT:  It  is  not  iiiiiisiihI  to  set-  u  Nav«i«  workinuii  riilinic  his  htirst-  to  the  mines 

1  •  1  ,  .  I  1  II  in  the  ShipriH-k  area.  Atomic  enerKv  IxMtmetl  out  a  ness  tlay  lor  the  Navajos. 

which  not  t(H)  lonjr  aj^o  tlt-pt-ntled  on  ' 

tin-  old  volcano  phijt  as  tin-  chit-f  at- 


NAA'AjOS:  A  Navajo  rnitther  anti  her  children  |xtse  in  front  of  their  hoKan  with  the  dixir  to  the 
east  and  the  smoke  hole  in  tlx*  top  center. 


traction.  'I'ht-  company  has  hiiilt  com- 
fortahlt-  housing  units  anti  hron^ht  in 
many  lamiljt-s. 

The  mill,  tin-  st-yenth  t-n-cti-d  on  the 
Plateau,  rims  24  hours  a  day.  Tin-  com¬ 
pany's  mining  properties  and  thost-  ol 
its  contractors  do  not  product-  snfii- 
cii-nt  oit-  to  keep  tin-  mill  hnsy.  .So 
Ki-rr-.\Ie4a-t-  buys  ort-  from  otin-r 
mines.  On  tin-  stock  lots  out-  day  last 
Jinn-  an  tihst-ivt-r  could  st-t-  jrtMid  t-x- 
amples  ol  ort-  from  all  ovt-r  tin*  Platt-an. 

When  a  truck  loadetl  with  ore  rolls 
np  to  tin*  mill,  it  is  wt-iirln-tl,  a  saniplt- 
t.iken,  and  tin*  contents  thnnpt-tl  tin 
what  is  callt-tl  a  stock  lot,  Ki*rr-.Me(h-e 
linys  ort*  on  tin-  h.isis  of  nraninm  ctin- 
tent.  Wln-n  tin-  stock  lot  ol  one-  cle- 
liverc-r,  cir  seller,  amounts  to  l.’iO  to  2(K) 
tons,  the  ore  is  nin  through  tin-  sain- 
plinj'  mill  lor  a  determination  ol  tln- 
nranium  vaint-  and  then  usually  hauled 
to  tin*  stcH  kpile  to  await  milling,  or  elst- 
it  ^cies  clirc-ctly  into  the  mill 

lake  mining',  nn*tallnr^y  has  posed 
prolilems  in  this  nc-w  inchistry.  I'p 
until  the  acivc-nt  ol  the-  atomic  a^tt-  very 
little  ni.ininm  had  ln*en  reeoverc-d. 
rin-  nraninm  content  ol  Pl.itean  orc-s, 
m.iinly  vanacliimi,  had  trone  to  tailings. 
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SAMHiJN(>  I'l.ANTi  Thik  arm  iiK'liidrk  (he  Kerr-McCim  orr-kuinpliiiK  plant  at  ShiprtK’k  and  cnnvrynrs  that  lead  into  the  mill. 


It  WiiK  Irotii  tlM‘s<‘  old  tailjii|i'h  ponds 
that  tlif  iiianjnin  lor  tin-  first  atomic 
ImiiiiIis  was  taken.  Sinct*  tliat  time, 
metallurgists  liavt*  laltored  in  mill  and 
lal>orat(»ry  ttn  ellectiva*,  tvonomical 
methods  of  recovering  nraninm. 

FrtH-cssiii^  Methods 

'I'he  Shiprock  plant  has  he<‘n  a  sort 
of  pioneer.  I’laced  in  o|)<-rati(»n  on  No- 
vemher  I,  ly.*)!,  it  is  now  nsinj'  its  third 
method  of  pnK’essin^  ),.  At  first  it 
made  ns«’  of  the  “acid  core.’’  I  )e\  elo|)ed 
hy  private  enterprise  and  the  Al'X^,  it 
was  consid«‘r(‘d  tin*  very  latest  pr<K*«*ss. 
'I'he  ShiprtK'k  plant  was  the  first  to 
ns4*  it. 

Later,  a  direct  leaching  priKcss  was 
adopted.  In  Jnlv,  tin*  plant  was  hein^ 
etpiipped  lor  tlx*  third  method,  tlie 
continnons  solvent  extraction.  Ihi- 
ex|M*cted  developments  in  a  n(*w  in¬ 
dustry  as  well  as  the  advance  ol  metal¬ 
lurgy  led  to  the  changes  at  ShipnK'k. 

'I'he  plant  was  designed  originally  to 
treat  ores  from  tin*  Lnkacimkais.  'I'hese 
on*s  were  relatively  low  in  linn*  esm- 
tent  and  fairly  hi^h  in  vanadium  and 
the  mill  was  designed  to  extract  lM)th 
nraninm  and  vanadium. 

As  the  plant  neared  comph‘tion 


there  w<*n*  two  d<*velopm<*tits:  first, 
the  (piantity  of  ore  availahle  from  the 
Lnkacimkais  fell  Ix-low  original  esti¬ 
mates;  sectmd,  the  market  for  vana¬ 
dium  deteriorated  to  a  point  where 
the  AK('  was  not  concern»*d  with  its 
r«*coverv.  As  a  resnit,  the  Shiprenk 
plant  found  it  nt’cessary  to  treat  ores 
from  areas  containing  small  atnonnts 
of  vanadium  and  fairly  hi^h  coticen- 
trations  of  lime.  The  AK(.’  then  modi- 
fietl  the  contract  to  eliminate  the  pro¬ 
duction  of  vanadinm. 

With  the  original  process,  after  tin* 
on*  was  sampled,  crushed,  and  drawn 
from  hlendin^  bins  it  was  conyey(*d  to 
a  mixer,  or  |)n^  mill.  In  the  pn^,  tin*  ore 
was  mixt*d  with  10  p«*r  c<*nt  water  and 
ahont  42.')  Ih.  of  concentrated  sniphnric 
ai'id  p<*r  ton  of  dry  on*.  After  thoronj'h 
mixing,  this  mass  of  ore  and  acid  was 
transport(*d  in  a  front-end  loader  to  a 
patio  whert*  it  was  dnmp<*d  in  a  pile 
for  curing.  In  this  curing,  tin*  vana¬ 
dinm  and  nraninm  miin*rals  were  d(*- 
com|)osed  into  water-soinhh*  .salts. 
After  ahont  six  Inmrs,  the  mass  was 
af'ain  pick(*d  up  in  a  front-end  load(*r, 
char^<*d  into  a  leaching  system,  and 
violently  agitated  for  one  hour  with 
additional  sniphnric  acid.  After  h*ach- 


in^,  the  r(*mainin^  insoinhie  portion  of 
the  ore  was  s»*parat(*d  into  a  sliiin*  frac¬ 
tion  and  a  sand  fraction.  Tin*  slim(*s 
were  washed  in  a  s(*ri«*s  of  thickeners 
and  tin*  sands  w(*re  wasln*d  in  spiral 
classifi<*rs.  An  int(*rl«Kkt*d  connter- 
enrrent  washing  system  was  ns<*d  be¬ 
tween  tin*  thickeners  and  tin*  classifi(*rs. 

Tin*  (h*watered  solids  w(*re  de¬ 
livered  to  tailings  and  tin*  clear  licpior 
ov«*rflowin^  tin*  No.  I  thickener  consti- 
tnt(*d  tin*  pr(*^nant  litpior  containing 
tin*  nraninm  and  yanadinm  yalnes. 
This  litpior,  af  tc*r  pi  I  adjustment  with 
ammonia,  was  lc*d  to  the  ion-exchan^t* 
cohnnns.  In  this  prtK'ess,  the  nraninm 
w'as  t*xtracted  from  tin*  sulphate  solu¬ 
tion  and  d(*positt*d  on  tin*  "sitt*s”  of 
the  ion-exchanjte  rt*sins.  Tin*  barren 
litpior,  afti*r  leaviiijt  its  nraninm  ctni- 
tent  on  the  rt*sins,  was  pumped  into 
vanadinm  litpior  storage  ponds.  It  was 
expected  that  tin*  vanatlimn  wonhl  bt* 
ri*covt*ri*d  at  a  lat(*r  tiatt*  when  mark(*t 
conditions  improved. 

'I'his  has  happt'iied,  anti  in  July  tin* 
plant  was  bt*in^  readied  for  vanadinm 
i*\tractit>n. 

.\ft(*r  tin*  resins  becann*  loatli*d  with 
nraninm,  tin*  feed  was  switched  to 
anothi*r  cohimn  anti  the  Itiadt-tl  ctilnmn 
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was  with  hrint*  and  hydro¬ 

chloric  acid.  This  chitioii  pr(K<*ss  re¬ 
moved  the  uranium  from  the  resin  and 
returned  it  to  its  original  condition, 
ready  to  he  treated  with  more  “prej'” 
solution. 

The  ehiate  from  this  priKess  was 
then  treated  with  ammonia,  which 
pr<*cipitated  the  nraninm  as  yellow 
cake. 

In  the  second  pr(K-<'ss  adapted  hy 
the  mill,  the  crushing  and  grinding 
were  essentially  the  same  as  thosi-  in 
the  original  method,  which  has  been 
eliminated.  In  the  secontl  process  tln' 
sohd)iIi/ation  of  the  nraninm  was  ac¬ 
complished  l)V.  taking  tin-  ore  from  the 
hlendin^  hins  into  a  series  of  leaching 
agitators  wln-re  it  was  mixed  with  siil- 
phnric  acid  for  Iff  hours.  'Phis  direct 
leaching  method  consimn-d  less  than 
one-half  as  much  acid  as  the  core  proc¬ 
ess.  'I'here  was  also  a  markt-d  reduc¬ 
tion  in  both  labor  and  (-ipiipment  re- 
(piirenn-nts.  .Moreover,  the  direct  leach 
was  more  efficient  in  dissolving  the 
uranium  values,  but  dissolved  only 
about  on(‘-half  of  the  vanadium.  As 
before,  the  flow  continued  to  the  ion- 
exchange  unit.  However,  this  was  aiig- 
nn-nti-d  bv  a  small  batch  sobent  ex¬ 
traction  unit,  which  treat(‘(f  about 
.50, 000  gallons  of  pregnant  litpior  daily. 

Work  in  progress  will  add  tw'o  im¬ 
portant  features  to  the  plant:  first,  a 
yanadiiim-recoyery  unit  was  being  in¬ 
stalled  to  produce  a  so-called  “brown 
cake”  containing  about  0.5  per  cent 
(yanadium  p<*ntoxide),  V'ana- 
diiiin  will  be  recovered  from  litpiors 
cnrr<-ntlv  produced  as  well  as  from  the 
vanadium  ponds  which  were  filled 
during  the  earlier  operation.  Second, 
a  cotitinnous  solvetit-extraction  unit 
was  being  installed.  This  unit  will  have 
a  capacity  alxuit  etpial  to  that  of  tlx- 
ion-exchange  unit. 


Solyeiit-Kxtraction  Pr<R-ess 


The  feed  to  the  .s(j|y<-nt-extraction 
unit  will  lx-  the  same  as  that  to  the 
ion-exchange.  The  pr<Kess  inchidt-s  a 
solvent  prepared  by  mixing  two  or¬ 
ganic  phosphate  compounds  and  dis- 
solying  tlx-m  in  keroseix*.  This  solution 
is  then  violently  mixed  w'ith  the  “preg” 
li(px)r  containing  the  dissolved  ura¬ 
nium.  In  this  opt-ration,  the  uranium 
is  tran.sferr<*d  fnmi  the  aqueous  sul¬ 
phate  solution  into  the  organic  phase. 
The  mixture  of  organic  aixi  acpx-ons 


Tint :KF.NKHS  ,\.M)  TANKS:  Here  i»  a  l(xik  at  M»me  of  Ihe  ihitkeriert  and  Mtliilioii-fxildiiiK 
tank»,  with  the  agitator  building  in  the  background. 
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litjiiids  iit  then  transf<*rr<‘(l  to  u  s«*ttljn^ 
tank,  'riiere  the  pregnant  nr^anie 
iHjihd  eolleets  on  top  of  the  barren 
afpieoiiK  Kointion.  The  barren  Mfintion 
IK  pninped  to  tailin^K  and  the  pri'^nant 
or){anic  solution  ik  Ktripp«‘<l  of  its  lira- 
niinn  vahieK  liy  a)4itatin)'  witli  stala 
axh,  'I’fie  Ktrip|H'd  orj^anie  is  returned 
to  the  head  of  tlie  cirenit  to  meet  more 
pre){nant  solution  and  tlie  o|)eration 
is  repeated. 

The  pregnant  earhonate  solution  ob¬ 
tained  hy  stripping  th<‘  organic  is  then 
precipitated  with  caustic  scaia.  'I'his 
prc'cipitate  is  filtered,  dried,  and 
packed  in  drums  lor  shipment  to  the 
AKC. 

'I'he  .ShipriK'k  plant  was  the  first  in 
the  nation  to  use*  the  solvent-i'xtraction 
method.  During  the  past  summer,  (di- 
max  Uranium  was  converting  its 
C<rand  junction  mill  to  this  system. 

The  (brunts  Area 

'I'liis  does  not  mean  that  the  solvent- 
extraction  method  is  thr  way.  I'lants 
have  to  he  adapted  to  the  ores  lh(‘V 
priHi'ss.  Kor  example,  the  plant  Kerr- 
\1t<Jee  has  designed  for  the  big  o|a*ra- 
lion  at  Ambrosia  i.ake  will  not  use  sol¬ 


vent  extraction  hut  a  carlMinate  leach 
process  in  which  the  uranium  will  lie 
dissolv(‘d  with  .scMliurn  carixmate.  .At 
the  Ix'ginning,  at  least,  this  plant  will 
poMluce  yellow  cake.  I>iiter,  it  may  go 
another  step  and  turn  out  grcx'ii  salts. 

Tfie  Kerr- -McGee  plant  at  Ambrosia 
I.ake  will  lx*  about  six  times  as  large 
as  the  Shi|)r(M-k  plant,  with  six  times 
the  capacity. 

Last  July,  the  new  plant  was  on  the 
drawing  lx)ard  and  plans  were  on  tap 
for  the  sinking  of  two  shafts  approxi¬ 
mately  S(K)  ft.  (h'ep.  The  tremendous 
orc-lnxly  —  carbonaceous  sandstom* 
mineral  —  was  Ix'ing  hlcnked  out  hy 
c-ore  drilling.  Thirtv  rigs  were  busy 
with  the  drilling  which  called  for  at 
least  LfNX)  holes.  Mining  irn'tlxxls  for 
this  operation  had  not  been  worked 
*»ut  completely,  hut  the  coffinite  was 
the  syst(‘m  under  main  considi-ration. 

It  is  Ix'ginning  to  l(x>k  as  if  the 
(Grants  area  may  hecotne  the  biggest  in 
uranium  o|X'rations.  Faddy  Martine/.,  a 
.Navajo,  made  the  original  discovery  on 
Haystack  Butte  north  of  (Grants  in  the 
summer  of  19.5(J.  If  voii  were  to  tell 
Faddy  that  his  find  led  to  the  initial 
uranium  discoverv  in  the  'I'odilto  lime¬ 


stone  of  the  I-ower  Jurassic  .Age,  he 
prrihahly  wouldn’t  know  what  you 
were  talking  alxxit.  But,  that’s  what 
Faddy  did.  The  discovery  was  on 
Sante  Ke  Bailroad  land.  Anaconda 
(.'opper  -Mining  Oimpany  of  New 
-Mexico  moved  in  with  exploration, 
ofX'rated  a  buying  station,  and,  later, 
constructed  a  plant  which  s«*r\'es  some 
■30  to  .50  producers. 

-A  little  later,  uranium  was  found  in 
sandstone  higher  in  the  geologic  col¬ 
umn  tlian  the  Todilto.  This  led  to  the 
developiiu'iit  of  Anaconda’s  big  pro¬ 
ducer,  the  Jack  File  .Mine. 

(Grants  hasn’t  had  the  publicity  of 
-Moah,  (>rand  Junction,  and  other 
places  associated  with  the  uranium 
industry.  But,  extensive  exploration 
continue<l  there,  and,  in  this  way,  tlx- 
giant  (jrehody  of  Kerr-McCiee  was 
foiuKl.  Tlx*  res<*r\e  there  is  classifietl 
information  and  cannot  he  released, 
hut  it  is  tremendous. 

The  (Grants  operation  (.Ambrosia 
Lake)  hears  out  the  wisdom  of  tlx* 
Kerr-Mc(ilee  management  to  branch 
out  into  nraniiim.  The  company  began 
business  as  an  oil  well-drilling  outfit 
atxl  expanded  into  tx'arly  all  the 
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NAVAJO  URANIUM 


SFKi  AND  SPAN;  Thi^  attrai-tive  eiilraiu-r  of  tiu-  Navafo  rraiiiiini  Division  of  K('rr-Mi<k-e  Oil  liidoslries.  Inc.,  is  tspical  of  fix-  company's 
KiNKl-liousckccpinK  policies.  The  first  oil-liosiness  loiKcrn  to  hiiild  a  uraniiiiii  mill,  kerr-Mc<iee  lias  pioneered  in  miniiiK  and  inelalliirKy. 


tioii  pro^ratii.  Wavin’  lla/ni  is  man- 
a^crol  flic  l)fii\«’i  n’scartli  lalioratorv. 

As  iiidii-att’d  pn’vioiisly,  Niarioii 
Holton  is  iniiu*  iiiaiia^or  in  the  .SliipriKk 
aroa  and  also  assists  with  niinin^  proh- 
loins  at  till’  Ainhrosia  l.ako  operations, 
(h’lie  Meyer,  manager  of  the  Shiproek 
plant,  was  a  former  assiK'iate  of  .Mr. 


phases  ot  the  pi’trolenm  indnstrv. 
U.  .S.  .Senator  Kerr,  who  has  to  devoti* 
mneh  of  his  time  to  political  service,  is 
chairman  of  the  hoard.  Dc’an  McCJee, 
the  aj'j'ressive  No.  I  man  in  all  oper¬ 
ations,  is  till’  company  president. 

Ahont  a  vear  a^o,  N'ernon  I,.  .Matt¬ 
son  became  associated  with  Kerr- 
McCJee  as  mana^er  of  mines  and  ore 
processinjr.  For  a  long  tinu’  Iw  was  di¬ 
rector  of  the  Hesi-arch  Fonndation  of 
the  (Colorado  .ScIkm)!  of  Mines  at 
(tolden,  (ailorado.  From  there  he  went 
to  Kerr-Mc(iee.  .Most  of  his  time  is  d<’- 
voted  to  mining  and  ore-dressing  oper¬ 
ations  and  problems,  including  a 
planned  potash  development  at  (Jarls- 
bad,  .New  Mexico.  The  potash  projec  t 
will  be  operated  in  conjunc  tion  with 
I'hillips  Fetrolenm  and  the  .National 
Farnic’rs  Union. 

'f  he  hc’adcpiarters  and  main  office 
personnel  of  K<’rr-Mc<iee  arc*  in  Okla¬ 
homa  (aty,  Oklahoma.  A.  T.  F.  Sc’ah’ 
is  vice  presidc’iit  in  charge*  of  manufac¬ 
turing  and  heads  K<*rr-.Mc(iee’s  nra- 
ninm  mining  and  milling  activitic’s. 
W'ith  office's  in  Denve-r,  \'.  F.  Mattson 
elire’cts  mining,  milling,  and  rc’se-arch, 
and  lohn  Masters  he-aeis  the  explora- 


EXPLOSIVES  USERS  —  If  you  are  experiencing  or  anticipate  legal  or  public 
relations  problems  arising  from  blasting  effects— 

Send  for  Our  BROCHURE  Describing  Our  Services 

Bf€hyr0) 

Seismograph  Protection  —  Preblast  and  Postblast  Property  Inspections 
Condition  Surveys  and  Appraisals  —  Architectural-Structural  Services 
Vibra-Log  Service  —  Seismograph  Rentals  and  Sales 


I  Sank  BMv.  Bkanai  Oi«eit*n«  S-IS4I 

S  f  HOWflL,  JS  ,  Ph  D  ,  P  f.,  Chw)  Witmologiil 
PITTSSUSOH  ASIA  OPSICf 

PHILIP  S  SfSGES.  Bradford  toad,  Srodfordwoodt,  Pu 
Phona:  WCtlmor*  5  1A53 
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Naylor  Spiralweld  pi|M*  ia  “ma<le  to-order”  for  ventilating 
jobs  in  conatruction  aervice, 

Ita  liKht-weiKht  makea  for  eaay  handling.  It  aavea  time  on 
inatallation  .  .  .  eapwdally  with  the  one-piece  Naylor  Wed^e- 
I^)ck  coupling  which  can  be  joined  with  only  a  hammer.  Linea 
huK  the  wall  .  .  .  can  be  aaaembled  with  oidy  one  aide  of  the 
pipe  in  the  o|H*n  .  .  .  and  extended  rea<lily  as  work  projfre.saea. 

You  aave  money,  too,  becauae  the  greater  collapae  atrenjfth 
inherent  in  the  Naylor  atructure  i)ermita  the  u.se  of  lighter 
KauK<‘  material  without  aacrifice  of  |M*rformance. 

Write  for  the  complete  story.  Ask  for  Hulletins  No.  .507  and 
No.  r>14. 


PIPE 


NAYLOR  PIPE  COMPANY 

I  12S5  East  t2nd  Straat 
Chicago  It,  Illinois 


Eastarn  U.  S.  and  Fortign  Salas  OHica:  350  Madison  Avenue,  New  York  17,  New  York 


SALES 

ENGINEERS 

Explosives  manufacturer 
has  attractive  openings  for 
men  with  technical  or  practi¬ 
cal  background.  Men  under 
30  preferred.  Considerable 
traveling.  Liberal  benefits. 

An  excellent  opportunity  to 
apply  your  knowledge  of 
mining,  quarrying,  construc¬ 
tion,  and  related  industries. 

Replies  held  in  strict  confi¬ 
dence.  Send  complete  resume 
(photograph  optional)  to: 

THE 

EXPLOSIVES  ENGINEER 

990  KING  STREET 
WILMINGTON  99,  DELAWARE 


BLASTING  VIBRATION 
INTENSITY  SURVEYS 

The  latest  instrumentation  af¬ 
fords  definite  proof  of  intensity. 
Electronic  Vibration  Compara- 
scope  has  been  added  to  Seismo¬ 
graph  Recordings  and  Air  Pres¬ 
sure  Measurements.  Vibration 
waves  can  be  seen  for  com¬ 
parison. 

The  service  is  available  to  all 
and  it  offers  the  opportunity  to 
see  vibration  from  any  source  as 
it  occurs  on  the  surface  or  under¬ 
ground. 

HAROLD  H.  WHITE 

CONSULTING  ENGINEER 

1619  WALL  STREET 
JOPLIN,  MISSOURI 

PHONE  MAYFAIR  4-0164 
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''Enormously  pleased.  The  40-R  surprised 
everybody  favorably." — Copper  mine  operator. 


"The  40-R  solved  what  had  seemed  an  unsulv- 
able  drilling  problem  by  producing  the  neces¬ 
sary  speed  to  stay  ahead  of  a  150-B  shovel." — 
AssUtant  manager  of  a  large  copper  mine  in 
the  Western  U.S. 


"Entirely  satisfied.  The  40-R  keeps  way  ahead 
of  two  and  four  yard  shovels." — Contractor 
working  in  earthmoving  project  on  the  St. 
Lawrence  Seaway. 


"A  good  machine.  We  like  the  leveling  jacks 
and  dust  control  system." — Machine  operator 
at  a  Montana  mine. 


"Best  machine  I  ever  ran.  We  do  the  work  of 
five  cable  tool  drills." — Machine  operator  at 
an  open  pit  copper  mine. 


Wherever  Bucyrus-Erie  rotary  blast  hole  drills  are 
put  into  oj)eration,  comments  are  the  same.  Owners 
and  ojx'rators  are  so  enthusiastic  over  the  outstanding 
footage  records  of  Bucyrus-Erie  rotaries  that  they 
.soon  want  to  convert  completely  to  these*  money¬ 
makers.  Here  are  a  few  reasons  for  this  fine  |M*r- 
formance: 


Hydraulically-powered  down  pressure  on  the  bit  pro 
vides  maximum  controlled  penetration. 


Word  Leonard  electric  control  on  rotation  of  the  drill 
pipe  permits  drilling  at  the  most  efficient  speed  for  a 
given  formation. 


A  remote-controlled,  power  driven  drill  pipe  rock, 
eliminates  any  manual  effort  on  the  operator's  part 
when  adding  or  removing  drill  pipe. 


Hole  can  be  drilled  continuously  for  27  ft.  9  in.  before 
on  additional  drill  pipe  section  has  to  be  added. 


In  additir)n  to  the  40-R,  which  rlrills  6%-  to  9-in. 
holes,  there  Is  the  .'iO-K  for  drilling  9%-  to  12l^-in. 
holt's.  Write  trulay  for  rletailed  sirecificatirrns  anrl 
illustrated  literature.  I><*arn  how  one  of  thesrt  drills 
can  cut  you  in  on  higher-profit  production.  44|j4c 


Compressed  air  Is  used  to  remove  cuttings  and  to  cool 
the  bit.  Fine  cuttings  are  picked  up  and  handled  by 
a  Roto-Clone  precipitator;  heavies  pile  up  adjacent 
to  the  drill  hole  for  use  as  stemming  material. 


The  Whole  Construction  Story 
wrapped  up  in  one 
Gigantic  Package! 


The  10 

Best  Reasons 

Why  You  Should  Not  Mils 

The  A.R.B.A.  Rood  Show 
and  Convention 

1 .  First  Road  Show  in  nearly  10  yoarti 

2.  Tho  best  way  to  "catch  •  up*  on 
latest  advancements  in  equipment, 
materials  and  methods. 

3.  Helps  you  determine  best  buys 
in  machinery  through  first-hand 
comparisons. 

4.  Gives  you  information  you  need  to 
improve  your  operating  efficiency. 

5.  Hear  top-ranking  specialists  in 
all  phases  of  highway,  street  and 
maintenance  work. 

6.  Learn  how  latest  Federal 
Government  plans  and  regulations 
will  aHect  YOU. 


7.  Meet  leading  Federal,  State, 
County  and  Municipal  authorities. 

8.  Discuss  equipment  and  service 
needs  with  manufacturers  an< 
distributors. 

9.  Swap  ideas  with  construction 
and  maintenance  experts  from  all 
over  the  world. 


A.R.B.A. 

ROAD  SHOW 
and  CONVENTION 

International  Amphitheatre— Chicago 

Almost  10  years  since  the  last  Road  Show  has  seen  vast  changes 
— changing  personnel  in  your  organization — new  people  and  ex¬ 
pansion.  Field  operations  cannot  possibly  permit  the  fullest  study 
or  comparison  of  equipment  and  the  press  of  business  reduces  the 
opportunity  for  learning  all  there  is  to  know  of  new  methods. 

The  A.  R.  B.  A.  Road  Show  and  Convention  will  bring  you  the 
whole  construction  story  wrapped  up  in  one  package.  300,000 
sq.  ft.  of  equipment — over  1,000  pieces  of  machinery — down-to- 
earth  discussions  by  leading  construction  authorities — a  6-day 
opportunity  to  “catch  up”  on  all  that’s  new  in  construction. 

The  tremendous  immediate  future  of  the  industry  warrants  your 
planning  to  be  there.  Write  for  data  on  reservations.  Ask  to  be 
put  on  the  list  for  future  information  on  the  19S7A.  R.  B.  A. 
Road  Show  and  Convention. 
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10.  R*n«w  old  contacts 
now  friands. 


mak* 


AMERICAN 
ROAD  BUILDERS’ 
ASSOCIATION 

World  Center  Building  Washington  6,  D.  C. 
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CHARLES  LAUMAN 
CONTRACT  BLAST 
HOLE  DRILLER 

NORRISTOWN.  PA. 
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Run  and  of  fha  Ovorrycord 


UgMad  •owly.  Whan  avarylhing 
i«  In  raadinaM,  light  lha  Oworry- 
eord  with  o  motdi  and  wolk  away. 


(niASl  CIVt  THIS  ADVlKTISeMtNT 
TO  rout  UASTING  FOMMAN) 


for  one^shof  lighting  of  safety  fuse  in  secondary  blasting 


Now  you  can  ignite  each  and  every  safety  fuse  from  one 
point,  and  eliminate  iiie  hazard  of  men  climbing  over  the 
rock  pile,  lighting  each  fuse  individually. 

Now  you  can  have  the  advantage  of  fuse  blasting,  so 
that  the  holes  go  “pop-pop-pop”  rather  than  “BOOM” 
—  to  reduce  the  noise  of  a  single  blast. 

Now  you  can  fire  when  convenient,  without  fear  of 
stray  electrical  currents  causing  premature  blasts. 

Quarrycord  is  a  flexible,  water-resistant  cord  which 
burns  with  an  external  flame  at  the  rate  of  about  one 
foot  per  second. 

It  1$  vary  oaty  to  u$o:  (1)  I*repare  each  primer 
cartridge  in  the  usual  way  with  safety  fuse  and  detonat¬ 
ing  cap.  (2)  On  the  end  of  the  fuse  opposite  the  cap 
place  a  Quarrycord  Connector.  (3)  I.oad  and  tamp  the 
holes.  (4)  When  ready  to  blast,  run  a  line  of  Quarrycord 


so  as  to  connect  with  each  hole  (5)  At  each  fuse,  pass 
the  Quarrycord  into  the  slot  in  the  end  of  the  connector 
and  press  the  “lid”  down  tight  over  it  to  make  positive 
contact.  (6)  If  your  hook-up  has  parallel  lines  of 
Quarrycord,  make  frequent  cross  connections  as  shown. 

Quarrycord  is  packed  on  spools  in  500  foot  lengths, 
two  spools  to  a  box.  Connectors  are  supplied  in  card¬ 
board  boxes  containing  100  each. 

For  more  information 
see  your  Explosiuea  Supplier,  or  write  to 


THE  ENSIGN-BICKFORD  COMPANY 
Simsbury,  Connecticut 

■iiMfactHrars  mt  Oatanatlnf  Pus*,  Safety  Pasa, 

Italta«ar4%>.  Slattlaf  Accastoriat. 
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ACROSS  HILLS 
AND  VALLEYS 

Explosives 
Research 
Pays  Off 


% 


IIERC.VI.ES 


Ulastiiig  trenches  in  liunl  granite  forniatinns  to  install  a  |)i|»eline  in 
Suuthern  (>aliiortiia  called  for  engineering  skill,  operating  kni*\%- 
how,  and  a  knowhnlge  of  explosives. 

Over  hills  ami  valleys  and  across  rivers  and  gcirges,  pi|N‘lines  pro¬ 
vide  safe,  sure,  economical  means  of  transportation  for  |M*troleum, 
natural  gas,  water,  and  other  mineral  resources.  When  rock  is 
encountered,  blasting  crews  with  s|M*cialized  explosives  take  over. 
Here  is  where  explosives  research  pays  ofE. 

Continuous  research  and  extensive  knowledge  of  field  conditions 
have  lx*en  Hercules’  husiness  for  more  than  forty  years.  Hercules 
technical  representatives  welcome  opportunities  to  discuss  prohlerns 
and  help  in  the  selection  of  the  right  explosives  and  the  most  effi¬ 
cient  metluHls  for  use  in  mining,  quarrying,  construction,  and 
exploration  projects. 

HERCULES  POWDER  COMPANY 

Di'fuirtment,  WHf  Kiuu  Sirret,  Wilmini(lim  Ih'ltiuiire 
Kirniiii^hani,  Ala.; diira^o,  til.;  liuliiih,  Minn.;  fia»-lton,  I'a.;  J»|>lin.  M».;  Anicrir*, 
(jdif.;  New  York,  N.  Y.;  I'litHburgh,  l*a.;  Salt  Ijike  (Aty,  litali;  .San  Framiaro,  (ialif. 
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. . .  when  you  keep  them 
sharpened,  with  machine 
precision,  on  the  new 

JC-3  JACKBIT  GRINDER 

A  NEW  IngersoII-Rand  Carset  Jackbit  has  no 
equal  for  sustained  high  drilling  speed  and 
maximum  bit  life  in  practically  any  type  of  rock. 

lb  maintain  this  “good  as  new”  performance 
after  resharpening,  it’s  important  that  the  cutting 
faces  be  ground  without  unnecessary  waste  and 
to  the  proper  shape.  Although  hand  grinding  can 
be  used  successfully  where  the  number  of  bits 
sharpened  per  day  is  limited,  higher  production 
calls  for  a  faster  and  more  precise  method  of  re¬ 
sharpening. 

These  requirements  are  met  to  excellent  ad¬ 
vantage  with  the  new  JC-3  Jackbit  Grinder.  All 
bit  surfaces  are  ground  with  machine  precision 
to  exactly  the  right  shape  for  maximum  drilling 
efficiency  —  more  quickly,  easily  and  accurately 
than  can  be  done  by  hand  grinding. 

While  the  JC  Grinder  has  many  new  and  im¬ 
proved  features,  it  has  the  same  basic  design  that 
has  proved  itself  in  over  20  years  of  service.  All 


bearing  and  wearing  surfaces  are  protected 
against  the  entrance  of  abrasive  grits,  virtually 
eliminating  bearing  maintenance  costs.  The  Jack- 
bit  Grinder  can  be  purchased  complete  with  cool- 
ing  and  gauging  equipment  and  electric, 
air-motor  or  gasoline-engine  drive  —  or  it  can  be 
obtained  with  only  that  equipment  needed  for 
any  particular  job.  Tb  get  the  most  out  of  your 
Carset  Jackbits,  ask  your  I-R  representative  for 
complete  information  on  this  time-saving,  cost¬ 
saving  Jackbit  Grinder. 


FREE  WAIL  CHART:i  cT.JVcr. 


Infsnoll-Rand,  lock  Drill  Dspt.,  11  Broodway,  Now  York  4 

PI««M  Mnd  III*  illuttrattd  wall  chart.  Torm  4121,  ahowlng  atap-Oy- 
atcp  inatructlona  for  tha  propar  raiharpanini  of  Cartat  JKkbiti. 
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Indera^oll-Rand 

II  itOADWAY,  NIW  VOUIt  4,  N.  V. 

SOCK  BSIUS  •  COMPSEtSOKS  •  SIB  TOOlt  •  CENTBIPUOSL 
PUMPS  •  TUBBO  BIOWEBS  •  CONBENSEBS  •  BIESILS 
BAS  ENSINES 
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